The preterm premature rupture of membranes occurring in early pregnancy at less than 23 -24 weeks (prior to fetal viability), has higher risk for early preterm delivery, and therefore, the poorer the prognosis with poor chance of neonatal survival and a high rate of severe, long-term neonatal morbidity among survivors. In such cases in absence of overt evidence of intrauterine infection at the time of diagnosis termination of pregnancy or expectant management is generally offered modality of treatment, the prior being commonly preffered. When expectant management is instituted, it is very rare that spontaneous resealing of the membranes occurs with the outcome that is equivocal to normal pregnancy. The presented case is an example of this rare happening. A 25-year-old, mangolian, primigravida at 20 weeks of pregnancy had spontaneous preterm premature rupture of membranes. After 8 days of expectant management, she had cessation of amniotic fluid leak and could continue pregnancy till term with normal feto-maternal outcome at 37 weeks of pregnancy. The risk of infection increases with prolongation of latency period but in this case, the latency period was prolonged for more than 16 weeks and there was no evidence of infection, with normal feto-maternal outcome at term. This is the first case of its kind happened in our hospital and deserves to be reported. It is expected that this article will reveal the possibility of resealing of spontaneous preterm premature rupture of membrane with proper expectant management.
Introduction
Preterm premature rupture of membranes (PPROM) is a common clinical condition with significant impacts on obstetric outcome and is considered one of the "great obstetrical syndromes" responsible for spontaneous preterm birth [1] .
The amniotic cavity is a sac made of amnion and chorion known as chorioamniotic membrane. The product of conception in the amniotic cavity is kept safe and sealed by this membrane. Any breech in the integrity of the membrane is rupture of the membrane and the subsequent closer of the breech is considered resealing of the membrane [2] . There have been several techniques developed in an attempt to artificially reseal the fetal membranes and prevent leakage of amniotic fluid, including among others: intra-amniotic injection of platelets and cryoprecipitate (amniopatch), sealing the cervical canal, and fetoscopic laser coagulation. However, there is as yet no effective and safe technique readily available to achieve this goal [3] . It is very rare that resealing occurs spontaneously with rewarding outcome.
PPROM is defined as rupture of the fetal membranes prior to 37 weeks gestation and prior to the onset of labor [4] [5] . The main consequence of PPROM is the onset of premature labor and delivery. Indeed, PPROM accounts for 40% of all spontaneous preterm deliveries, representing a significant contributor to perinatal morbidity and mortality worldwide [2] [6] [7] . Previable PPROM is defined as spontaneous rupture of membrane occurring between 13 and 23. 6/7 weeks' gestational age is rare, occurring in 1.37% of twin and 0.52% of singleton pregnancies [8] . When PROM occurs near the limit of viability, 30 to 40 percent remain pregnant for at least 1 week, and one in five conservatively managed women could continue pregnancy for 4 weeks or more. Only a small proportion of women with membrane rupture can expect cessation of fluid leakage (2.8 to 13 percent), particularly that occuring subsequent to amniocenteis. Approximately 86 percent of those with leakage following amniocentesis will reseal [9] .
The resealing of spontaneous PPROM is rare. The case presented here is an example of this rare condition.
Case Report
A 25-year-old mangolian primigravida at 20 weeks of pregnancy presented to the hospital with chief complaints of watery fluid wetting her undergarment regularly since previous night. It had started spontaneously when she was lying on her bed. She had denied history of pain abdomen, urinary tract infection, vaginal infection, or recent systemic illness, abdominal or pelvic trauma, smoking or other form of tobacco use. There was no history of cervical cerclage or amniocentesis. There was no history of autoimmune or connective tissue disorders like Systemic Lupus Erythematosus or EhlerDanlos Syndrome She was not in labour and there was no (low maternal BMI or) any obvious known maternal risk factor for PPROM and fetal risk factors (like multifetal pregnancy) was also not identified.
On per abdomen examination-size of uterus was corresponding to the period of amenorrhoea and normal fetal heart sound was audible. Abdomen was non tender. On speculum examination pooling of amniotic fluid from the cervical os was visualized and pH paper test was used to confirm the diagnosis of premature rupture of membrane.
She was having regular menstrual period with 3 -5 days bleeding; with 28 days cycle, had her last menstrual period five months back. Pregnancy was confirmed after 9 days of her missed period. The first trimester ultrasound done at 6 weeks of pregnancy showed gestational age appropriate for the period of amenorrhoea. She was perceiving normal fetal movement and denied history of pain abdomen or bleeding per vagina. Her past medical and surgical history was not relevant. She was afebrile with no abnormality detected on systemic examination She was admitted to the hospital. She was explained about the risks and benefits of active and expectant management. She insisted on the expectant management. She was managed expectantly with antibiotic and modified bed rest, advising her to keep the activity limited to basic self care. She was given injection Ampicillin 2 gm and injection Erythromycin 500 mg, intravenously, 6 hourly for 2 days followed by Amoxycillin 500 mg and Erythromycin 250 mg 8 hourly, orally for 8 days. She was advised to lie on bed with elevation of hip and lower part of the body about six centimeters above the level of upper part of the body, to minimize leaking-modified bed rest, as in pelvic rest she was advised to avoid use of tampons, douching, or intercourse. During her hospital stay routine blood (complete blood count) and urine examination was done and the reports were normal; she was evaluated for presence of infection by CRP test every alternate day-it was negative every time.
On laboratory investigation: Blood group was "A" Rhesus-Positive, Hb was 11.6 gm/dL (Normal range: 12 -16 g/dL), Hematocrit was 35% (Normal range: 36% -47%), RBC was 4.1 million/mm 3 Figure 1 (The dotted line represents amniotic fluid column). This is the initial ultrasound image showing adequate amount of amniotic fluid. Figure  2 (The dotted line represents amniotic fluid column). This is the ultrasound image after three days of leaking -showing decreased amount of amniotic fluid. The comparision of above two images shows that there was significant amount of amniotic fluid loss. During observation she was regularly examined for signs of intrauterine infection. The amount of amniotic fluid leak was estimated by visual assessment of wet bed sheet, wet clothing and wet pad; also evaluated for color and smell to rule out anything other than amniotic fluid; it was found to be gradually decreasing after initial three days. The ultrasound finding of AFI 9.4 cm on first day and 3.2 cm on fourth day is supportive evidence for the diagnosis of PPROM. On 8 day of expectant management, there was cessation of amniotic fluid leak. She was kept under observation for another 2 days when she was off the bed rest, moving normally for day-to-day activities. Then she was absolutely free of leaking and was discharged after 10 days of her hospital stay. On discharge she was advised to maintain pelvic rest and keep herself at ease. This patient being aware of the risk of preterm delivery, she was following the advice properly, as she said in her subsequent antenatal visit. There after she had uneventful pregnancy till term.
At 37 weeks of pregnancy cesarean section was done, on patient's request, though there was no obstetric indication. The outcome was male fetus of 3.2 kg birth weight with apgar score of 8/10 and 9/10 at 1minute and 5minute respectively. The babys routine blood test and CRP test was done; infection ruled out, sucking and all the reflexes were normal; baby declared normal by paediatric doctor. The mother had normal recovery.
Discussion
Currently, there is no statistical evidence to support particular therapeutic approach for previable or early preterm premature rupture of membranes Termination of pregnancy is considered because this condition of PROM < 22
weeks is known to be associated with pulmonary hypoplasia which is incompatible with life for fetal survival. The approximate incidence of pulmonary hypoplasia being 10% -20% in such cases. There is insufficient data to rely upon ultrasound for determination of lung volumes or function. The risk of complications associated with prematurity that commonly includes respiratory distress syndrome, intraventricular haemorrhage, necrotizing enterocolitis, is constantly present [11] .
Oneretrospective study was conducted (by J. M. Bendix et al.) in a tertiary referral unit at Rigshospitalet, University of Copenhagen, to identify risk factors of major complications following PPROM and if those complications were predictable; out of 234 women with PPROM between 22 and 33 weeks of gestation, the complication rate in early PPROM before 28 weeks of gestation was 64%, much higher compared to 11% in late PPROM at 28 weeks of gestation or later.
This study indicates that the risks of complications are expected to be still higher in case of PPROM in less than 22 weeks of gestation [12] . As mentioned in a case report of 31 year-old second gravida, para 1 had PPROM on next day of genetic amniocentesis at 17 weeks of gestation, the diagnosis was confirmed using standard technique and she was admitted for expectant management. In that case, reseal occurred in 48 hours after evident PROM. AFI was found to be increased to 5.4 cm from 1.8cm.Then pregnancy was uneventful till 33 weeks of gestation when placenta previa totalis was diagnosed and cesarean section was done with normal fetal and maternal outcome [13] .
In most patients with preterm PROM following amniocentesis, the membranes reseal with restoration of normal amniotic fluid volume. This situation is different from spontaneous preterm PROM in which apparent resealing of the membranes and reaccumulation of normal amniotic fluid volume is far less common (estimated at 2.8% -13%), especially if it has not occurred within 72 hours of presentation. This incident provokes us to think about reconsideration of the mode of active management from immediate delivery to artificial resealing of membrane in such condition [3] .
It is also possible that interventions that impact latency in PPROM may be gestational age dependent [8] .
Even with the standard expectant management 40% -50% will deliver within 1 week and 70% -80% will deliver within 2 -5 weeks. This may not improve the outcome significantly but is associated with maternal complications like infection, endometritis, abruption, retained placenta and maternal sepsis risk of 1% [11] .
As mentioned in an Intervention Review regarding sealing procedures for PPROM (by Adele E Crowley1, et al.) based on two small trials. From one trial (including 35 women), no clear difference was observed between the mechanical sealing group and the control group in relation to neonatal sepsis or chorioamnionitis. Though it was small trial (involving 94 women) oral immunological membrane sealant was found to be associated with decreased incidence of preterm birth and neonatal death [14] . In case of PPROM when expectant management is strongly desired by the patient even after understanding the consequences the role of artificial techniques to reseal the membrane (like intra-amniotic injection of platelets and cryoprecipitate/amniopatch, sealing the cervical canal, and fetoscopic laser coagulation) appears to be vital but so far such techniques are not readily available in clinical practice. So, the mainstay of expectant management remains to be administration of antibiotics and modified bed rest [3] .
The patient in the presented case was counseled regarding risks and benefits of expectant management vs. immediate delivery. Immediate delivery was offered as an option to overcome the likely complications. But the patient insisted on expectant management and she was managed accordingly. To our surprise there was no amniotic fluid leak after 8 days of expectant management and reaccumulation of amniotic fluid in the subsequent ultrasound was indicating the reseal of the membrane. The latency period of more than 16 weeks was achieved with normal feto-maternal outcome at term.
As mentioned in one review of current evidence of fetal membrane healing, amnion-derived cell monolayers were found to have repair capacity which varied with the period of gestation. In vitro it was proved that those monolayers obtained at earlier gestational ages showed higher proliferation rates with faster closure of the central defect [15] .
Another scientific report on Healing of PROM (by Haruta Mogami1, et al.)
also mention that small ruptures of the fetal membrane closed within 72 h whereas healing of large ruptures was only 40%, as observed in preclinical mouse model [16] .
In absence of active healing of the ruptured membranes, reseal could occur through retraction, sliding, contraction, and scarring in the myometrial and decidual layers of the uterus [15] .
Conclusion
Such a case suggests that preterm premature rupture of membrane can reseal spontaneously with proper expectant management. The literature suggests that most of the anatomical and physiological changes during pregnancy are directed towards maintaining pregnancy for good fetal outcome. The resealing of PPROM following amniocentesis in 86% of the cases is the evidence of this physiological mechanism of healing. The mechanism involved in spontaneous resealing of ruptured membrane and the factors that promote it remains yet to be investigated.
